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Obiettivi / Agenda

GvHD acuta / criteri MAGIC 
criteria – definizione e 
classificazione.

Criteri di definizione di GvHD 
acuta refrattaria / resistente.

Tutte le GvHD acute refrattarie 
sono uguali?

Cosa è cambiato in questi anni?

Identificare i pazienti a rischio di 
refrattarietà / resistenza.

Ridurre aGvHD R/R

GvHD cronica / NIH criteria –
definizione e classificazione.

Criteri di definizione di GvHD 
cronica refrattaria / resistente.

Tutte le GvHD croniche 
refrattarie sono uguali?

Cosa è cambiato in questi anni?

Identificare i pazienti a rischio di 
refrattarietà / resistenza.

Ridurre chGvHD R/R
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GvHD refers to a clinical syndrome caused by the response of 
transplanted donor allogeneic cells to histocompatibility antigens 
expressed on tissues of the transplantation recipient. 

It is the most serious complication of allogeneic hematopoietic cell 
transplantation. 

Its recognition and control are key elements of
a successful outcome. According to WHO data collection and data 
analysis are integral parts of therapy.

Several studies have shown a lack of adherence to
recommendations and inconsistencies in GvHD evaluation leading to 
underestimation and misclassification.

Schoemans et al, BMT 2018
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Chronic
inflammation, 
thymic injury, 
disregulated B and T 
cell immunity

Tissue repair with 
fibrosis



Acute GvHD refers to the appearance of an allogeneic 
inflammatory response in exclusively three organs: 

the skin (inflammatory maculopapular erythematous skin rash), 

the liver (hyperbilirubinemia due to cholestatic jaundice), 

the gastro-intestinal (GI) tract (upper and/or lower GI tract 
manifestations: anorexia with weight loss, nausea, vomiting, 
diarrhea, severe pain, GI bleeding and/or ileus). 

The diagnosis must occur in the absence of manifestations of 
cGvHD.

Schoemans et al, BMT 2018



Mallard et al, Nat Rev Med  2023
Harris et al, BBMT 2016



Schoemans et al, BMT 2018

Chronic GvHD was originally defined in the early 1980s in a cohort of 20 Seattle 
patients: 
“any GvHD present beyond day 100”. 
- “limited” (localized skin lesions w or w/o limited hepatic involvement) 
- “extensive” (generalized skin involvement, major hepatic complications, or 
involvement of any other organ). 

20 years later à refinement of the original Seattle criteria.

2005, the first NIH “expert-opinion” consensus conference
for cGvHD à precise criteria for the diagnosis & staging.
ü Eliminated the requirement “after day 100” 
ü Specific diagnostic signs 
ü Distinctive signs + additional confirmation (e.g. biopsy)  in at least one target 

organ (skin and appendages, mouth, eyes, genitalia, esophagus,  
lungs and muscles and fascia).

ü Overlap
ü Organ severity & Global Score
NIH 2014 à alternative etiology



Jagasia M et al, BBMT 2015

n engl j med 377;26 nejm.org December 28, 20172568

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

criteria. Risk-score validation in a 307-patient 
cohort showed that the prognostic power was 
improved by adding the absolute lymphocyte and 
eosinophil counts at the onset of chronic GVHD 
to the risk score.14 Total-body irradiation was 

identified as a risk factor for disabling, sclerotic 
chronic GVHD. Since donor antihost immune 
responses culminating in chronic GVHD can be 
directed against alloantigens shared by normal 
host cells and leukemia cells, chronic disease is 
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I numeri della GvHD acuta & cronica

10Shouval et al, Lancet Hem 2019



11 Shouval et al, Lancet Hem 2019
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Background
GVHD24 – GITMO study

1862 HSCT – 93% Italian Transplant Activity 2023

Polverelli N et al, Am J of Hem 2025



aGvHD has decreased over recent decades. 
The survival rates of patients affected with aGvHD
has improved.

Advances in GVHD prophylaxis (PTCy era)
Effective in reducing the incidence of severe forms, 
Limited data of reduction of SR-AGVHD

Greinix et al, Haematologica 2022
Herzog et al, TCT 2025





Response
evaluation

Day 7
Ø Complete response 
Ø Very Good Partial Reponse (completely resolve but still G1 

skin)

Ø Partial response
à complete res

No reduction in prednisolone dose is recommended 
during the first 7 days after the initiation of therapy, but 
parenteral steroids can be stopped, and oral steroids 
can be used until all signs of acute GvHD have 
disappeared. 

Tapering of the dose is a slow, response-dependent 
process: in cases of complete response, steroid dose 
should be gradually reduced to 10% of the initial dose 
over a period of approximately 4 weeks. 

aGvHD
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Response
evaluation

aGvHD
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Steroid Tapering
When? 
After Day-7 in CR / VGPR
How?
Slow & response dependent tapering

Avoid long-term steroid exposure

If PR at Day-7?
Keep unchanged dose until Day-14 and re-
assess accordingly.



Response
evaluation

aGvHD
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Day 0 start 
MP/PDN

Progression
w/i day 7

2^ line

Day 7 PR

Unchanged
PDN

Day 14 CR

Start 
tapering

Steroid
ref/dep?

No: 
tapering!

2^ line

Day 14 PR

2^ line

Day 7 CR / 
VGPR

Start 
tapering

Steroid
ref/dep?

No: 
tapering!

2^line

Any Time Steroid intolerance
Emergence of unacceptable 

toxicity due to the use of 
corticosteroids à 2nd line



Response
evaluation

aGvHD

19

• Steroid Refractoriness / Resistance (SR)
Progression of aGvHD within 3−5 days of therapy 
onset with ≥2 mg/kg/day of prednisone OR failure 
to improve within 5−7 days of treatment initiation 
OR incomplete response after >28 days of 
immunosuppressive treatment including steroids 
OR progression to a new organ after treatment 
with MP 1 mg/kg per day equivalent for skin and 
upper gastrointestinal GvHD

• Steroid dependence
Inability to taper prednisone below 2 mg/kg/day 
OR a recurrence of aGvHD activity during steroid 
taper

• Steroid intolerance
Emergence of unacceptable toxicity due to the 
use of corticosteroids



Defining SR-AGVHD

Schoemans et al, BMT 2018

Smallbone – Mehta – Alousi, AJH 2024

Mohty et al, Blood 2020
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Newell & Holtan, Hematology Am 
Soc Hematol Educ Program, 2021, 



Response
evaluation

Chronic GvHD
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The time needed to preliminarily 
assess the efficacy of first-line 
treatment of cGvHD is at least 1 
month.

NIH 2014 
Response Criteria

Unchanged

Mixed

Progres-sion

Partial response

Complete 
response



Response
evaluation

Chronic GvHD
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Tips&Triks
2y after cGvHD initial treatment:  50-60% of 
patients requires a 2nd line treatment.

Patients stopping IST need close follow-up: higher
risk of reactivation within the first 3 to 6 months.

5y after cGVHD diagnosis 30% of patients are 
alive + off-IST + free of malignancy.



Response
evaluation

Chronic GvHD
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Medications should be withdrawn 
gradually one at a time after the 

disease has resolved. 

Week Dose, mg/Kg

0 1.0

2
1.0/0.5 alternate 

(begin within 2 weeks after objective 
improvement) 

4 1.0 / 0.25

6
1.0 qod 

(continued until resolution of clinical 
manifestation)

8
0.7 qod 

(to begin after resolution of clinical 
manifestation)

10 0.55 qod

12 0.45 qod

14 0.35 qod

16 0.25 qod

18 0.20 qod

20 0.15 qod



Response
evaluation

Chronic GvHD
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Steroid Refractoriness / Resistance (SR)
cGvHD progression while on prednisone at ≥1 
mg/kg/day for 1−2 weeks
OR
stable cGvHD disease while on ≥0.5 mg/kg/day of 
prednisone for 1−2 months

Steroid Dependence
Inability to taper prednisone below 0.25 mg/kg/day in 
at least 2 unsuccessful attempts separated by at
least 8 weeks

Steroid Intolerance
Emergence of unacceptable toxicity due to the use of 
steroid



Response
evaluation

cGvHD

25

Day 0 start PDN W2 objective
improvement?

YES: tapering & 
evaluate every 2 

weeks

NO: stable. Maintain
for 2 weeks  up to max

8 weeks

NO: worse 2^ line

W8 from start PDN 
unable to taper below

0.5 mg/Kg/day?

Objective
improvement? 

YES: Tapering

NO: SD/PD 2^ line

Inability to taper
below 0.25mg/Kg/day

in 2 temptative?

NO: tapering

Yes: 2^ line Any Time Steroid intolerance
Emergence of unacceptable 

toxicity due to the use of 
corticosteroids à 2nd line
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Durable discontinuation of IST, 
an important endopoint hard to achieve in chGvHD

Chen et al, Haematologica 2023
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Prevalence

Pidala et al, Blood 2024
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Acute GVHD: 
think (but not too long) before you treat

Newell & Holtan, Hematology 
Am Soc Hematol Educ Program, 

2021, 



chGvHDOS

El Jourdi et al, Blood Adv 2021

Defining SR-AGVHD:
Strengths and Weaknesses

Steroid Sensitive – Dependent - Resistant
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Independent of GVHD 
prophylaxis, 
patients with SR-AGVHD
experience a twofold increase in 
non relapse mortality
when compared to steroid-
responsive patients, 
with NRM rates
of 63% at 18 months

Zeiser et al, NEJM 2020

Having SR-AGVHD:
Increased risk of mortality

Smallbone – Mehta – Alousi, AJH 2024
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Herzog et al, TCT 2025

Prevent SR-AGVHD in PTCy era:
lower aGvHD is lower RR-aGvHD?

Mehta et al, TCT 2022
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chGvHD post aGVHD

Herzog et al, Blood Adv 2023
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Steroid treatment of grade 1 GvHD
prevents progression to grade II GvHD not to grade III-IV GvHD

no beneficial effect on NRM and survival. 

A small proportio
n of patients 

develop life
-threatening GvHD, 

irre
spective of early steroid 

treatment, suggesting that th
e 

severity of GvHD is determined at 

onset.

Prevent SR-aGVHD – early steroid?

Bacigalupo A et al, Haematologica 2017
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475 patients (≥12 years old) aGVHD II-IV 
January 2014–June 2016 
Median age at HCT was 55y 

73.1% received first-line systemic corticosteroids. 
54.9% required ≥1 hospital readmission within 100 days post-HCT
40% progression of aGvHD

52.8% died during follow-up
35% 1-year overall mortality from aGVHD diagnosis 
25% 1-year NRM from aGVHD diagnosis

Overall, patients who developed acute GVHD following HCT 
had poor clinical outcomes.

S. Holtan et al, BMT 2025
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168 pts refractory / dependent on CS

53.6% had new organ involvement (lower GI), or an increase in aGVHD grade. 
53.0% received additional systemic GVHD therapy (within a median of 21.0 days)
56.6% required hospital readmission(s) 

70.2% of patients died at a median of 117.5 (49–258) days from a GvHD diagnosis. 

Steroid-refractory and steroid-dependent acute GVHD is associated with a rapidly
worsening clinical course

S. Holtan et al, BMT 2025
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Mac Millan et al, BBMT 2015

Holtan and MacMillan BMT 2016 

MacMillan et al, Haematologica 2020

https://z.umn.edu/MNAcuteGVHDRiskScore.

4

The Minnesota aGvHD Risk Score

aGvHD risk score based on:

• Number of organs involved

• Severity of aGvHD at onset of 
therapy

• Multicenter data set

2058 pts
(1990-2016)

67 categories

17 clusters

8 categories
standard risk

9 categories
high risk

https://z.umn.edu/MNAcuteGVHDRiskScore.
Mac Millan et al, BBMT 2015 (21) 761-767
Holtan and MacMillan, BMT 2016
MacMillan et al, Haematologica 2020 105(2) 519-524

2^ line 42% 52%



Ardizoia F, Lorentino F, […] Lupo-Stanghellini MT, Haematologica 2022
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Minnesota Risk Score and OS / TRM

2y OS 2y TRM
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p 0.004

57%

30.7%

p 0.001

52.7%

20.6%

10

Day28 ORR - impact on OS and TRM

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

SR HR

Day 28 Response – p <0.0001

Day 28 CR Day 28 PR Day 28 NR

OS according to Day28 ORR 
p <0.0001

TRM according to Day28 ORR 
p <0.0001

96%

63%

Minnesota Risk Score Validation 
in PTCY era



Manhattan Risk Score

Akahoshi et al, Blood 2024



Manhattan Risk Score validation
in PTCy era

Criscimanna et al, BMT 2025



Day 14 response matter

Mount Sinai Clinical Model
Time 2015 – 2021
1144 pts (2 coorti)
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m/s chGvHD Risk Model Prediction

4 variable-based laboratory score 
ü GGT>/= 75 UI/L, 
ü crea >/= 1 mg/dL, 
ü CHE </= 4576 UI/L, 
ü albumin </= 4 g/dL
taken on day +100 predicts HSCT outcome.

The score stratifies the risk of m/s chGvHD.

Metafuni et al, Blood Adv 2022
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Immune Reconstitution Risk Score for m/s chGvHD

Serpenti F – Lorentino F […] Lupo-Stanghellini MT, Frontiers in Oncology, 2021

1st HSCT 
2011-2016 [411]

Training Set 
[307]

cGvHD
[111]

Develop 
Algorithm

1st Validation Set
[104]

cGvHD
[40]

1st Validation

1st HSCT 
2017 - 2019 […]

2nd Validation
Set 
[...]

cGvHD
[...]

2nd Validation?

 OS 
 HR (95% CI) Β coefficient p 
CD3+CD4+ cells/mm3 at cGvHD diagnosis    
≥233 cells/mm3 Vs <233 cells/mm3 21.9 (1.9-57) 3.09 0.014 
NK cells/mm3at cGvHD diagnosis    
<115 cells/mm3 Vs ≥115 cells/mm3 5.7 (1.4-23) 1.75 0.017 
IgM at cGvHD diagnosis    
<0.45 g/L Vs ≥0.45 g/L 9.2 (1.8-36) 2.22 0.007 
IgA at cGvHD diagnosis    
<0.43 g/L Vs ≥0.43 g/L 4.4 (1.13-16.7) 1.47 0.032 
Karnofsky PS at cGvHD diagnosis    
<80%  Vs ≥80% 72 (12-421) 5.05 <0.001 
Platelet counts at cGvHD diagnosis    
<100 x103/mm3 Vs ≥100x103/mm3 8.83 (1.3-58) 2.18 0.024 
 
Covariates included in the model: patient age (according to median value), R-DRI, type of donor (MRD – match related donor, MUD 
– match unrelated donor, CB – cord blood, MMRD – mismatch related donor), main GvHD prophylaxis (Anti Thymocyte Globulin 
[ATG]-based vs Post transplant Cyclophosphamide [PTCy]-based vs neither of the two), IR values at cGvHD diagnosis (according to 
median values), history of prior acute GvHD, Karnofsky performance status (KPS), platelet count <100x103/mm3, total lymphocyte 
count <1.0 x 103/mm3, eosinophil count <0.5x103/mm3. 
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